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Legionella BB 23X 9 5 TE-031DIEIEA

BAEF - PHEER - A ER
U5 5 KA RS B 7

Erythromycin(EM)D 6 &AM EN-H L7705 4 FRIAEME TE-0310 Legionella BT
% in vitro & in vivo DILE T % EM B L U Josamycin(JM) % 1 BREE & LTI L7, Legionella 108
FE79MIC1 4 5 EM & JM ®90% MIC (minimum inhibitory concentration, MICw)s% (L& H0.2&
0.78 ug/ml T B D3t LT, TE-031MDZNix=0.05ug/ml & N TV /2o L. pneumophila serog-
roup 19 2 #k, GIFU 9888&9799% B\ TiT-7-ENE v b TOBRYEHEERT, TE-031D50% F%h
£ (EDso) i3 # N #15.36 & 7.07 mg/animal Tad » 745, EM Ti2160& >320, JM Tik>160 mg/anim-
al b KERTR LT, =207 7 — Y OEBRTIHMARAELRTX10Y/ml %2X10/ml (KT 2 % FH
&2 TE-031, EM, JM T#h#40.005 0.0138 & 00.05 xg/ml TH > 7:%%, TE-031, EM & b
120.05 pg/ml T1~2X10? cfu/ml DHRIA LR ATRAF L 726

TE-031i% Erythromycin(EM) & ] L14BR B 2 #HD
<2054 FRIAEMET, KEREREGHAERTHL
ER s NI, LFBIX(—)-(3R,45,55,6R, 7R, 9R,
11R,12R,13S,14R)-4-[(2, 6-dideoxy-3-C-methyl-3-0O-
methyl- a -L-ribo-hexopyranosyl)oxy]-14-ethyl-12,13-
dihydroxy - 7 - methoxy-3,5,7,9, 11, 13- hexamethyl-6-
[[3,4,6-trideoxy-3-(dimethylamino)- 3 -D-xylo-hexopy-
ranosylJoxy Joxacyclotetradecane-2,10-dione TH 1), %
DALFHEE I Fig. 112K ¥, TE-3Lid Lo~z 074
FRER TN T LBHE, KAME, <1277
X2 B L Legionella 2 L —HOFRME Y 7 LBEKHHE
CHEBEEREOS AT EFHONT WA, 40 Legionella
BIOBEOKEL L EMFEHN) 7 7 L ¥ A4k, BEXE
WTORBKS L URBESBEKICT T HHEER, TLVE
v FERPGERER, TLEy MO 7 7 — VR
ERERETo-OTHRET %,

1. M EHE

1. EREH

TE-03LIZ KIEREL LRI NIMKREH /2, 3
BB & L TH 72 Erythromycin (EM) & Josamycin
(M) b KERE,LF5 SN,

2. fEREK

MEVERDOREIZIZ L. preumophila % ST 10EE DG
% EDRIERKRE L preumophila D1 ~8MiEHL L L.
longbeachae D 1, 2MEHD) 7 7 L ¥ AKD19%,
BAENTOE MK, GHE L L ORBEHR2H
DEFTIREF BV 72 (Table 1),

ELNEy PREGRERICIBEMRBEEHKD
GIFU 98884k ( KBGEZMRBEER )" & GIFU 97998k (LK

fetk)? %, $/ENEY b U077 — VBREIGERE
B (C129888%k % FV 7o, BN E v MIX$ A50% BULE
i3, 9888%k Tix1.4X 107 cfu/animal, 9799 Ti36.5X
108 cfu/animal T# - 72,
3. EBAE
1) ENRE
fEH L7798 BRICHTT 5 3 BHRIOR/PMRET BRI
buffered charcoal yeast extract(BCYE)EREE# % H v,
B AL F iR B REEY |28 U RRFRARE TRlE
L7z ¥HRHE I BCYE ERFARII3ST, 720EMHEEL
7= % @ % Mueller-Hinton broth {2106 cfu/ml (2% % & 9
MEL, 3707505 —(EARBER) LAV, EH
EHEHICH S L FHELIST, T2REMEEK, BIRE
DEFDOR SN WR/NERRE % minimum inhibitory
concentration(MIC) & L 72,
2) ELE Y MERGERER

Fig. 1 Chemical structure of TE-031
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L. pnewmophila 9888%% & 97998k (WM b MiFHE 1 )i
BCYE EXE#T35C, 728 L7 b 0% RE B
BEAEKIZESEL, AIEIE1.3X108, #%E138.8X107
cfu/ml & L7,

3BEHDN—PL A RENE S M, KE200~250¢
DIFEZ 1 8L L, BREWDSE 1 ml 2 EEAICEE
L7 B 1 BERIRICIEREBEIZIISS T FET T LI
BLE-EEAE, 99 VAV CFERAWT, BAIZ1M
BOFS L7z, EVEY M IESAYOERRSER
TE-031431.25~20 mg @ 5 EXRE, EM 1340~320 mg O 4
BxRE, IM 1340~160 mg D 3EXRE L L7z, *FEBEEIZIZ T

TETTLABDA LG L1z, FDH%I~108E £ T
BLTAELHEL, SEHD0%HE(EDs) %KD
720 EFEIZIX, VAN DER WAERDEN i£% % iV /20

3) wsu7 - YHAEER

ENEY MEBE2 O 7 7 — U DFHEIZIL, proteose
peptone(Difco) L B D& 5 %iREH 7 ml % BEMEMIZIE
5t L7z 24BFRITRICA/SY 20N Y 2 ZHE10 ml % fERE
PUEALZ-O LB % B LBEBEE 2 EIXL, &i3%
B L#10° cells/ml (272 % & 910%™ & BafFimi&mn
RPMI 1640i2B#EHL, 4RD7A 270 7L— FDEX
W 1ml FOMELA, BB LBMZIC ] @k L TR

Table 1 The 79 strains of 10 Legionella species used

The 19 type and reference strains

GIFU 91347 L. pneumophila serogroup 1 ATCC 33152

GIFU 9135 L. pneumophila serogroup 1 ATCC 33153

GIFU 9136 L. pneumophila serogroup 2 ATCC 33154

GIFU 9137 L. pneumophila serogroup 3 ATCC 33155

GIFU 9138 L. pneumophila serogroup 6 ATCC 33215

GIFU 9139 L. pneumophila serogroup 5 ATCC 33216

GIFU 91407 L. bozemani ATCC 33217

GIFU 91417 L. micdadei ATCC 33218

GIFU 91427 L. gormanii ATCC 33297

GIFU 9244 L. dumoffii ATCC 33343

GIFU 92457 L. longbeachae serogroup 1 ATCC 33462

GIFU 9246 L. pneumophila serogroup 4 ATCC 33156

GIFU 92477 L. dumoffii ATCC 33279

GIFU 100617 L. oakridgensis CDC OR 10

GIFU 100627 L. wadsworthii CDC 81-716

GIFU 10063" L. feeleii CDC WO-44G

GIFU 10064 L. pneumophila serogroup 7 CDC Chicago 8

GIFU 10065 L. pneumophila serogroup 8 CDC Concord 3

GIFU 10066 L. longbeachae serogroup 2 CDC Tucker-1
The 8 strains of human origin®

GIFU 9799 L. pneumophila serogroup 1 Kyushu Univ.

GIFU 9888 L. pneumophila serogroup 1 Osaka Teishin 2076

GIFU 10067 L. pneumophila serogroup 1 Nagasaki Univ. 80-045

GIFU 10068 L. pneumophila serogroup 1 Nagasaki Univ. 80-068

GIFU 10069 L. pneumophila serogroup 1 Nagasaki Univ. 82-231

GIFU 10073 L. pneumophila serogroup 3 Nagasaki Univ. 82-258

GIFU 10074 L. pneumophila serogroup 1 Nagasaki Univ. 83-275

GIFU 10075 L. pneumophila serogroup 1 Nagasaki Univ. 83-279
The 52 strains of environmental origin®

L. pneumophila serogroup 1 25 strains

L. pneumophila serogroup 3 1 strain

L. pneumophila serogroup 4 1 strain

L. pneumophila serogroup 5 2 strains

L. pneumophila serogroup 6 1 strain

L. pneumophila none® 22 strains

a : Isolated in Japan

b : Not agglutinable with antisera of L. pneumophila serogroups 1 through 6, inclusive

1 : Type strain for the species
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WAL % BRFE L, L. pneumophila 9888%kN35T, 72BFMH
EEEMBI.IXI0Y/m D 1ml 2L, 6121
BERI 212, B EEH0.0001~0.05 pg/ml D 6 Bl % il
R E TR LRSS OBEREYEE L. &
DEZERIIHELTVAEZT 07 7 -V %NV 7 A|T
1 HEHERNY 7 AWDIIHhE L), FOFELLBEEE
Bk 2ml iZHEHLT—80C, 304 #%37C TR
L, BREEORBL Lz, FAMBELT, HEMEA
b EAAR S TR R L - BOMBBHNER T EE
L7

I. & "

1. iEH

Legionella BI10HMENEHEKREL ) 7 7 L » ABKRD19%,
BAREANTOL MK 88k, B L URBEHKS2HRIIMT
% TE-031DENXEM, IMDEFRELEL, &HEH
DERIRZHESMA & RFEEFEL Fig. 2~4IIR LT,

KEKRE) T 7L ARB LU FEEBKIIIL,
TE-031130.1 4g/mI T XTOEDEF % ik L7245,
BT EM i3#935% DREBHIEETH ) IM IZITMHE
HHBBDENeh -7:(Fig. 2, 3)e T/, WIFBHEEK
(2% L TE-031430.05 pg/ml TTXTOEDHEHE % [Hik

L7-7% EBETEM ¥ 2%DREHIERTH-/:
(Fig. 4 )o 90% MIC f» & & hid TE-031DHE N it
EM D4~8f%, IM D8~16MENERE TH -7

2. BEEEHR

Fig. 5 IR L724E1Z, L. pneumophila 98884k % il X
HENEY hD) BIFBHETIE4 HE L TIZT7HEITE
L7, EHEED) L TE-031% 1505 7:01.25 mg #%
L7 DTIRIOETNT, 5.0mg K5 TIXI05FF
5 GEATHETE L 5 GEASETR L72AY, 20.0 mg x5BTl 2
FHOAHIEIZ 8FHITAEFR L 7=o EM D80 mg x5 Tit 4
HE$ TIZI0BHTNTHEEIE L 7245, 160 mg Iz 58T
1$55EA, 320 mg X5 BETIX 7 BEMAETR L7z, IM 1380
mg %5 CT103H TN THEIE L 7-(Fig. 5 )o

L. pneumophila 9799 X BRE S E/ENLE Y PDH B
AMEBEETII4 HE T TIC9EMNERR L, BREDNHDL
TE-031%1.25 mg %5 L7 b O TIX105A+ 9 FHAATEETE
L7o S5mg ¥3X5 L-BETIX 53D, 20mg k5L
7oBETI3 6 FAA SR L 7o EM 13320 mg %5 T 8 BHAS,
IM 13160 mg $% 5 T109H$~NTHBEFE L 72 (Fig. 6 )o

9888 %k & 97998k {244+ B TE-0310 EDso i F ¥ h
5.36 mg/animal &£7.07 mg/animal T H, EM B L UM
DENEKRZELRL(Fig. 5, 6 )0

Fig. 2 Anti- Legionella activity of TE-031

(%) 19 type and reference strains

1007

P D o]
o [ o
I 1 1

[\~
S
1

Cumulative percent of strains inhibited

pro~l <0.025 0.05 0.1

0.2 039 0.78 1.56 3.13 6.25 12.5 25 50

100 >100 (ug/m))

TE-031 6 9 4
EM 1 4 8 5 1

JM 7 6 6




VOL. 36 S—3 CHEMOTHERAPY 91

Fig. 3 Anti- L. preumophila activity of TE-031
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Fig. 4 Anti- L. pneumophila activity of TE-031
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Fig. 5 Effect of TE-031 on guinea-pig experimental infection of L. pneumophila serogroup 1, GIFU 9888

Fig. 6

Percent survival

(%)

Animal : Hartley strain, female, 3 weeks old

100+ 10 individuals per group
Bacteria : 1.3X108 cfu/animal
Final-reading : 9days after inoculation
80
TE-031
60
40+
EM
20
{ | . Y ,
1.25 5 20 80 320 (mg/animal)
Drug orally administered
Drug MIC (ug/ml) EDs,(mg/animal) 95% confidence limits
TE-031 0.05 5.36 3.67~7.83
EM 0.1 160 128~201
JM 0.39 >160 —

Effect of TE-031 on guinea-pig experimental infection of L. pneumophila serogroup 1, GIFU9799

%) Animal: Hartley strain, female, 3 weeks old
1001 10 individuals per group
Bacteria: 8.8 X 107 cfu/animal
Final reading :10days after inoculation
80
E
S
5
> 604
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Q
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204
1.25 5 20 80 320 (mg/animal)
Drug orally administered
Drug MIC (ug/ml) EDso(mg/animal) 95% confidence limits
TE-031 0.05 7.07 4.95~10.1
EM 0.1 >320 -
JM 0.39 >160 -
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3. wsU s r—YAINEER

3.3X10* cfu/ml O L. pneumophila 9888tk % #&HE L 7-
2su77— VHADOERBIL, BE1RH%IZIZ6.0X
103/ml & &4 L7z25, EH % & F v RPMI 1640 553t
THEEYHE LSS, 24BRM%12136.0X10Y/ml & 72
1o HEHI % & F 72\ RPMI 164055 TI8BHR D A4 %
L7 L Z24BER % OA B $IE6.9X10Y/ml TH - 72,
EEABM%Ice 07 7 — PHEEKZ2X107/ml 2
KT S5 %K #E I3 TE-031, EM, ]JM TZhZh
0.005, 0.013 & 10.05 ug/ml Tdh o7, LA L, TE-
031, EM & $120.05 pg/ml T1~2X10? cfu/ml DHHAS
P4 EAFREE L7z (Table 2),

I % =

Legionells BE IZEAEKATId=s 07 7 — VOMRE
ATHIET A7-0, BIPHERELBEL 2= Y
Hl, t7xaH, 7I/77)a FRLEDPBERDREE
RELBZVIENLICHOLNTVD, ED7:0, Th
FTRL YA F TMEDEREL LTEM A HE—RIRA
EEhTBY, ThiZ) 77 ESY(RFP)®R I/ HA
71 v (MINO) 2 FHT A5 E4E N7 LA LEM
DFBERTH B TE-03113 Legionella B10HEHEIZAF L in
vitro T, L. pnewmophila \2%t L in vivo TEM, JM L N {E
NEMBEEEERIE L, SOOI LI, Legionella BH
798|234 590% MIC {8 T TE-031 i EM D4 ~8fF,
IMDOB~16EEMTHH, TELVEY M TS L

preumophila Y EERT D EDso T TE-03113 EM, JM
EREFRLIZZEDNPCHELNATH D,

YosHiDA 5% 1%, 1~20 yg/ml @ EM 2B &€ 72 L.

pmeumophila BEF= 07 7= (w4707 —FDORK
118H7-0 1 ml OFEE)T, 2 HHEIZ150~ >220 cfu
DEBEXEULL TV 5, K4 IIEREKIZHT S TE-
01 DMMBAFHED TR % M A B TO0.05~0.0001
pg/ml DEH EH e £ O R0.005 xg/ml D
TE-031% &A T A5 CUBBER L -kn< 07
7= VAR, EALAEEHTEELBENOZLD
#1/26012# 4 L, YosHipa 5751 ug/ml O EM % B
THEE2ABCERLA-EEKE IZIZASETH 72, —
F 4 130.05 pg/ml O EM % AV T24BFR£121.8X
102/ml DAEE F B L 7245, Z DfEiZ YosHDA & 520
pg/ml DEM ¥ VT2 HEICEMIL - @& & 131F—
HLTEH, EFBREY LR SEH I LA OEEGH
ATOMBAEBEOBERICO LA LW EERKE LT
Wb,

Legionella DGR E LTIX, COHEXrHALLT
O — UAIR A S THIBEPICEE L, BRERH I
v z7u77-VELEALTEOMPBEANTHEL, B
DEFIZL > TREBLIREERTLINTHS )0 In
vitro & in vivo T Legionella BHIZA T HEN/-IME
EEBLUEE<T 797 7 — VA L. preumophila £HE
BRI, TOEHLMANERE LM T 5 T, TE-031D
LI 2 TMRISHTAENTEEDRLHFE LD D,

Table 2 Effect of TE-031 on the viable count of L. pneumophila
serogroup 1 GIFU 9888 in cultured guinea-pig macrophages

Viable counts (cfu/ml)* at a presence of drug (~«g/ml)
Drug
0.05 0.01 0. 005 0.001 0. 0005 0. 0001
TE-031 1.2X10? N.D. 2.3X10? 2.7X10* 6.0X10* 7.2X10*
EM 1.8X10? 2.6X10? 8.4X%10° 1.6X10* 5.6X10° N.D.
M 2.8X%X10? 7.0X10° 3.7X10* 6.5%x10* 1.0X10° N.D.

+ : Determined at 24h incubation with drug-containing medium

Number of peritoneal macrophages : 9.4 X10°%/ml

Number of bacteria inoculated :3.3X10%ml

Intracellular viable counts in drug-free medium were 6.0X10°/ml at 1h and 6.0X10‘/m! at 24h

after inoculation, respectively
N.D. : Not done

X 73
1) #rf#E—, MEXT, fGHRE, HE X, R’
Hf— REXREICLABEL Y RSN
Legionella pneumophila O 1 FIZD W T, GERE

33:672~674, 1984

2) B R, WMEETF, BEGLE R HE, WM&
B SGPAEE . 2HMABELSSHE I
Legionella pneumophila (22T, BAKRE 33 :
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885~889, 1984 Exp. Path. Pharmak. 195 : 389~412, 1940
3) BARCEREZS  B/NRERIERE(MIC)DH 5) YOSHIDA, S.; Y. MIZUGUCHI : Antibiotic susceptibil-
EEBYEIZ DT, Chemotherapy 29 : 76~79, ity of Legionella pneumophila Philadelphia-1 in cul-
1981 tured guinea-pig peritoneal macrophages. J. Gen.
4) VAN DER WAERDEN, B. L. : Wirksamkeits und Kon- Microbiol. 130 : 901~906, 1984

zentrationsbestimmung durch Tierversuche. Arch.

ANTIBACTERIAL ACTIVITY OF TE-031(A-56268) AGAINST LEGIONELLA SPECIES

Eiko YaBuucHi, SHUNRO KOHBATA and MASANARI [KEDO
Department of Microbiology,Gifu University School of Medicine, Gifu, Japan

We studied the in vitro and in vivo antibacterial activity of TE-031(A-56268), a new macrolide antibiotic synthesized
from erythromycin(EM), in comparison with those of EM and josamycin(JM).

The 90% minimum inhibitory concentration (MICso)of TE-031 against 79 strains of 10 Legionella species was <0.05
ug/ml, in contrast to those of EM and JM, which were 0.2 and 0.78 xg/ml. The 50% effective dose(EDso)of TE-031 for
guinea- pig intraperitoneal infections due to two L. pneumophila serogroup-1 strains, GIFU 9888 and GIFU 9799, were
5.36 and 7.07 mg/animal. In contrast, the EDsos for the two strains were 160 and > 320 mg/animal of EM, and > 160
mg/animal of JM.

When cultured guinea-pig peritoneal macrophages were infected with L. pneumophila GIFU 9888, the drug concentra-
tion necessary to induce a 2-log decrease in intracellular viable counts was 0.005 ,ug/ml in the case of TE-031, while
those of EM and JM were 0.01 and 0.05 4g/ml. Intracellular bacteria of 1~2X10? CFU/ml survived when 0.05 z.g/ml of
TE-031 or EM was used.



